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SPECIFICATIONS 

TWO HpRlZONTAL DIRECT -ACT I NU 

TRIPLE-EXPANSION SCREW-ENGINES 

BOILERS 

GUNBOAT No. 1, 

OF 1,700 TONS DISPLACEMENT. 



GENERAL DESCRIPTION ; 

The engines are to have, each, a high, iatermediate, and low- 
pressure cylinder of 2'i, 31, and 50 inches diameter respect- 
ively, and a piston-stroke of 30 inches. 

The engines will be placed in separate water-tight com- 
partments, and will be duplicates, the low-pressure cylinder 
oeing forward in the forward, and aft in the after compart- 
ment; the forward engine turning the port-propeller. 

The main steam-valves are to be of the piston type; there 
will be one for the high-pressure, one for the intermediate, 
aud two for each low-pressure cylinder, worked by radial 



va!ve-gcar and arraugetl for a minimum cntKiff of 0.4 of the 
etroke in the high-pressure and 0.5 in the intermediate and 
low-pressure cylinders. 

Each piston is to have one piston-rod secured to a cross- 
head, which will run on guides, bolted to its cylinder at one 
end and bolted to bed-plate at the other. 

Each crank-shaft will be a solid foiling, made of steel, in 
one piece, with cranks at equal angles and with the necessary 
coupling-discs forged on. 

The castings containing the crank-shaft bearings will be 
cast in one piece for each engine. They will l>e bolt«d to en- 
gine-keelsons; and stayed to cylinders by steel tie-rods and 
the guides. 

Tliere will be a centrifugal pump in forward engine-room, 
driven direct by its engine, and arranged for freeing the ship 
from water in case of necessity. 

Each main engine will have one air, one circulating, and 
two bilge-pumps, all vertical and single acting, driven by aa 
independent horizontal com[>ound engine. Each circulating- 
pump to be arranged with bilge as well as sea injection, and 
with a suitable bye-pass valve, fkch air-pump to deliver 
into a feed-tank of boiler-iron placed near the air-pump deliv- 
ery-valves. Each tank will have a capacity of about 150 
gallons and will l>e partitione<I and fitted as a filler. 

The shells of condensers will be cylindrioal and made of 
brass. They will be fittetl with brass tubes | inch diameter 
outside; and will have, each, a cooling surface of about 2,4-50 
sfjuare feet measured on the outside of the tubes. The tubes 
will be placed fore-and-aft, the water circulating through them 
and thence overboard through oulboard delivery- valves. 

Suitable baffling and su]>porting plates will be arranged in 
each condenser to assist in the circulation of steam and to sup- 
|K)rt the Inlws. 

There are to I)e two vertical duplex pumjis fitted in eadi 
fire-room of ample («jiacity for feeding the boilers. One set 
in each fire-room will !« fitted to draw from feed-water tank 
and bottom of forward condenser and discharge through boiler 



flieck -valves. The secoud set in each fire-room will be fitted 
to draw water from tank, sea, bilge, and boilers, and to dis- 
chai^ into fire-main, through boiler-checks, and overboard. 
The |Himp in forward fire-room to likewise discbarge through 
distiller. 

A horizontal pump of 200 gallons rapacity [)er minute is to 
1)6 placed in each engine-room, and fitted to dmw water from 
the sea and bilge, and to dischai^ into fire-main and through 
outboard -del i very . 

The water-cylinders and chests of all pumjts are to be of 
coniiH)sition. 

The distilling apfKiratus will be located where directed, and 
will consist of one evaporator and distiller capable of furnish- 
ing 2,000 gallons of potable water in twenty-four hours. The 
circulating water for the distiller will be supplied by the aux- 
iliary pump in forward fire-room. There will be a steam- 
pump conveniently located for feeding the evaporators. It 
tvtil have a capacity equal to a No. Blake pressure-pump, 
and will draw water from the sea and deliver through a check- 
valve on the evapoiTitor. 

The propellers are to l>e thrce-bladed, right-and-left-liauded, 
i-esiHx;tively, of about 10 feet 6 inches diameter, and will be 
made of manganese bronze. 

There will be four cylindrical horizontal tubular boilers, 
<")ntainiii(; an aggregate grat«-siirracc of 220 square feet, 
arranged fbn'-and-aft, in two water-tight com part me nta, each 
with a fire-room athwart-ship abafl the after boilers and for- 
wanl of the forward boilers; the width of fire-ro()ms to be 8 
fct-t. Kach l)oiler will Ih! 'J feet i) inches in diameter and 
about 17 feet 6 inches long. 

The smoke-pipe will lie fixed, and its top will Ik; about 55 
feet abnve the gnites. 

Both fire-rooius are to he arranged to work under air- 
(iressim; when required, and to be fitted, tach, with two 
iilnwers capable of supplying continuously, with ease, suffi- 
cient air for the re<iuired horae-jwwer. 



DETAILED DESCRIPTION. 

CYLIN DER-CASINQS. 

The cylinder-oasiDgs, which will include the steam and 
exiiuust ports and passages, inboard heads, valve-chcsta, and 
8ole-pIate«, are to be of cast-irou. 

They will be fitted with cylinder linings of lianl caflt-imn. 

Tlie cylindtT-casings will have extensions cast on theni 
with flanges 1 J inches thick for securing them toengincseatings. 

The cylinder-casings and covers, after being placed in Uie 
ship, ure to be covered with non-conducting material, and 
neatly lagged with black walnut, removable where dii'ected. 

RECEIVERS. 

The receivers will consist of the spaces between high-press- 
nreand tntermediat«,andiutermediat«and low- pressure piston- 
valves and their connecting pipes. 

There will be a 2^-inch copper pipe, with composition stop- 
valve, connecting main steam-pipe to each receiver space ; and 
a composition safety-valve, with nickel seat of 2 inches diam- 
eter on each receiver, the intermediate preissure weighteil to 
Ktl jMtunds per square inch above the atmosphere, and the low- 
pressure to 30 pounds. 

i;ylindeii-i,inin(18. 
The linings are to be of (".)st-iron as hard as tools «in work. 
Tiiey will be one inch thick and will be accurately fitted and 
Hecured to ihp casings. They are to lie smoothly aiul accu- 
rately Iwred to diameters of 22, -'H , and 50 incho< resiieclively, 
and for a piston-stroke of 30 inches. 

<;Vr,INIJER-HEAl)S AND COVERS. 

The cylinder-heads are to lie cast solid with cylinder-casings 
and amply slifleneii by ribs. Tliiy will have suitable o|>enings 
for the stuffing-lxixes. The iylinder-<-overs are to be made 
of the best csist-iron, well-riblHil, of the s'lme thickness as 

2— [ILMlWiJ 



the cylinder-heads. Eacli low-pressure cover will have iiman- 
hoI« cast in, which will be hored and faced to receive the man- 
hole plate. The (ylrnder-covers are to be faced true on the 
inside. They are to have faced Hanges, and are to be secured 
til cylinder-casings by wroiight-iron Ixilts with finished nuts. 
Bolts are to be H|)aced not over 6 inches apart. 

HOLIUNG-DOWN IIOI.TS. 
All holding-down holts for securing the engines in tliCHliip 
are to be fitted with locked nuts. 

MAN-HOLES AND PLATE.-. 

The man-holes in low-pressure cylinder-covers are to l>e 15 

inches in diameter. The plates are to be turned to loosely fit 

the holc^, faced on the inner surface to fit the facing-strip on 

cover or head, and to be finished on the outside. 

VALVE-CHEST8 AND COVERS. 

The valve-chests will have openings at each end for insert- 
ing and removing the valves, and will be closed by siugle-plate 
covers of cast-iron, well ribbed, finished on outside with faced 
flanges 2j inches wide and 1^ inches thick. 

The inboard and outboard covers will contain the valve- 
stem stuffing- boxes. The packing spac<s will be fitted with 
metallic packing. The covers will besecured in place by one- 
inch bolts, spao-tl not over (i inches apart, and with fiuished 
wrought-iroii nuts. Suitable basses will Ix- cast on the upper 
surface of steam -cliesta, directly o\er each steam-port, for the 
iittachmi-nt of ajiproved oil-<ups. 

VAI.VE-LIXr.Ki^. 
The valve-liners are to be made of east-iron of the toughest 
tjuality, ctimbined with a suitable degree of hardutiis. They 
are to be g inch thick, accunitely l>ored and turned; then 
forced into seats after the ports have Ik-cd cut out 2J inches 
wide. The liridgi* in ports are to be 1 inch and 1| inches 
wide. 



MAIN STEAH PISTON-VALVES. 

Tlie piston -valves of the high-pressure cylinders will be 
made of cast-iron, the thickness oC metal in the body of the 
valves being y^ inch. The intermediate and low-pressure 
piston-valves will be made of composition, -^g- inch thick in 
tlie body of the valve. 

Each end of all valves will be mode steam-tight by two 
])acktng-riDgs of compositiou, ^ inch square in cross-section, 
cut obliquely and tongued, and held in place by a composition 
follower and wrought-irou bolts. The distance pieces for 
separating the packiug-rings at each end of the valves will be 
made of cast-iron for the high -pressure and of composition for 
the intermediate and low-pressure valves. 

MAIH VALVE-STEMS. 

The valve-stems will be made of steel, 1 J inches diameter 
where they pass through the valves, and 2 inches diameter in 
the atnffing-boses. 

TIIKOTTl ,E- VALVES. 

The main steam-throttle for each high-pressure cylinder 
will consist of a dLsc-valve, 8 inches diameter of opening, 
closing against the pressure in the steam-pipe, and operated by 
suitable gear with hand-lever adjacent to hand-lever of steam- 
reversing gear. 

VALVE-CEAR. 

The valve-gear is to be of the radial type. The cut-ofls 
of all cylinders are to be capable of being adjusted independ- 
ently of each other. 

The distribution of steam in backward gear must be such 
as to permit the engines to be reversed quickly and to run 
astern at full power. 

The eccentrit.'s are to l>e made of cast-iron or steel. Each 
eccentric is to be made iu two parts, securely fastened to- 
gether by two mild-Steel bolts. They are to be truly bored 
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to fit the ^huft, and properly Beciir»l to tlie same. They are 
to be truly turned to a suitable eccentricity, and recessed at 
the sides to fit tlie flanges of the eccentric-straps. 

P>acli etw^n trie-strap is to be in two]»arts, of cast-steel, with 
white-nietiil lining. The two parts are to be firmly fastened 
together by tw<) mild-steel bolts with lock-nuts. The two 
irarta of the strap are to In; separatotl by suitable brass chip- 
ping piijctii. A }>roloiigation of one part of each coeentrio- 
strap will form the eccentric-lever. 

Each eccentrii'-lever will carry two mjld-stecl pins, one 
with a hardened steel thimble securely fastened. 

One of these pins to engage with tlie radius-linli and the 
otlicr with the valve connecting-ro'l. 

The movement of each valve is to bo regulated by a rcvers- 
ing-arm and a radius-link. 

Each reversing-arni is to i>e carried in bearings rising from 
the top of the corresponding crank-shaft licaring with its main 
centre line )>araliel to the axis of the crank-shaft, and in the 
same vertical plane. The reversing-arui with its journals to 
be of cast-steci, A forgetl -steel [)in is to be secured in the free 
end of the arm to engage with the radius-link. Pjach nidina- 
link is to engage at one end with this |)in and at the other 
with the lower pin on the eccentric- 1 ever. 

Each valve-connecting-rod will engajre at one end with the 
corresponding pin in the e<*cculri(r-hver and at the other end 
with a pin in an arm on the valve-motion rock-shaft of the 
low pressure, and dircf.-t with valve-stem of high and inter- 
mediate pressure cvdinders. 

The low-pressure valve-motion n)ck-shafls arc to be tarried 
in bearings Ixilted to the cyliwler-tasings, and are to have 
arms set at suitable inclinations to each other by which the 
motion will be transmitted to the valve-stems by links. 

The radius-links, valve-connecting-rods, and valve-links 
arc to be foiled of mild steel, finished all over. 

All joint-pins are to be of steel, hardene<l and ground to true 
circular cviindricid surfaces. 



All workiDg l»earings are to be of pi lospli or- bronze or other 
oomiKtsition. 

Tlie reversiiic-arm bearings are in be oiLst on the main pil- 
low-blocks, Tlie valve-motion rotik-sliafts aud arras and re- 
versing-arms are to be of easl^-steel. 

The radius-links are to be capable of adjiii^tment so as to 
preserve a constant distance between centers when taking up 
lost motion. 

Fixed trammels are to l)e furnished, suitably protei-ted from 
injury, for setting the radius-link centers to their pri>]>er dis- 
tances. 

The valve-stems are to I>e marked an<l fnrnish^I with fixed 
trammels for setting the valves without removing the valve- 
chest bonnets. 

A spare set of bearings is to be furnished for all adjustable 
joints. 

AH ])art3 of the valve-^;ear are to be suitably marked for 
convenience of putting together pro[>erly when overhauling. 

REVEIti9l»G-<)&A B. 

^ch engine will have a steam rcversing-gear with the cyl- 
inder placed horizontally. Each main-engine is to have one 
hand reversing- lever, which is to he conveniently placed to be 
worked from the workiug-platform. The re versing-lever sec- 
tors are to have adjustable stops to prevent the hand-levers 
being thrown beyond the full-ahead and astern positions. 

The reversing-engines are to exhaust into the respective 
condensers. 

STEAM-GOV KKXOR. 

Tlieni will In; an efficient governor of an appn>ved type, 
with all necessary connections fitted to the reversing-lever of 
each engine, so as to control the admission of steam to each 
cylinder for preventing racing in rough weather. 



CYUSDER RELIEF-VALVES. 

There will be an automatic relief-valve of not lees than 3 
indies diameter, Iocaf«i nrar the Iwttom of each cylinder; 
these valves to be guided by loosely fitting wings. Tney will 
beke|iton theirseatsby the pressure of steara in their respective 
receivers, and by a lijjht spiral spring. The design of this 
detail tu be approved before its construction. 

CYLIXDER DRAIN-VALVES. 

There will be fitted to each end of each cylinder, as low as 
possible, a draiii-vjilve of approved design, with 1-inch open- 
ing. These valves to be made of composition and to be 
flangrcd and bolted to bosses on cylinder-casings or heads. 
They are to be arranged to work by hand-levers at working- 
platform if found necessary. 



The pistons will be made of steel, the thickness of metal to 
be 2] inches at center and ]| inches at periphery; that 
around the eyes of the piston-rods to be l| inches. Each 
jiiston will have one cast-iron wearing-shoe upon which it 
will rest. These shoes to be so fitted that they can be adjusted 
to take the wear. The packing-rings are to be } inch thick, 
'i inch wide, and will be adjusted by steel springs of proper 
tension. The followers are to be 1 ^ inches thick, and secured 
in plac<^' by six steel holts for the high, seven for the interme- 
diate, and ten fur the low-pressure pistons ; all one inch diam- 
eter. 

I*I.STOS-ROD8. 

The pi.ston-rods are to be of steel, finished 3J inches diam- 
eter, fitted and secured to the pistons by iron nuts. The pis- 
ton-rods will be fitted into cross^heads and secured by nuts. 



CVLINDEH TIE-K0D8. 

The tie-rods securing the cylinders to pillow-block frames 
will be made of steel, turn«l to a diameter of 3^ inches. 
They will have T-heads forged on each end. These rods will 
be secured to the pillow-blocks and to the cylinders by steel 
bolts 2\ inches diameter. 

PISTON-KOD STUFFING-BOXES. 

The piston-rod stuffing-boxes will be formed in the cylinder- 
heads, and will be fitted with east-iron bushings and glands. 
They will be fitted with an approved metallic packing, 

CROSS-HEADS. 

The cross-heads are to be of steel, finished all over, and 
fitted with cast-steel slippers, lined with white metal, 12 
inches wide, 1.3} inclies long, and one inch thick. The con- 
necting-rod journals are to be 4^ inches diameter and 6} 
inches long. 

CROSS-HEAD SMDEB. 

The cross-head 8li<les will l>e made of etecl, well secured to 
the cylinders at one end and to the bed-plate at the other. 

CONSECriXG RODS. 

The connecting-rods are to be of wrought-irou, finished all 
over. 

They will be 64 inches long between centers, 4J inches 
diameter of neck at crank-pin end, and 3| inches diameter of 
neck at cross-head end. The crank-pin and croes-head boies 
will lie made of composition. The crank-pin boxes to be 
secure<l to ro<l by two 2J-inch wrought-irou bolts, and each 
cross-head box by two 2^inch bolts; the nuts to be secured 
by proper set-scre^vs. The boxes for cnink-pins arc to be 1| 
inches thick and for cross-hea<ls 1 inch thick, accurately fitted 
to pins and rods. 



CRANK-SHAFTS. 

Tlie crank-shaft for each set of engines will lie made of 
steel, forged with solid weba and couplings, with cranks at 
equal angles. The shaft-journals will be 9 inches diameter 
and liave a total length of about 68 inches. 

The crank-webs will be SJ inches thick. The crank-pjna 
will be 9 inches diameter and 10 inches long. 

The couplings will be 2J inches tliick and 18 inches diam- 
eter. The crank-pins and shaft-journals will have 3-inch holes 
axially through them. 

All journals, when finished, will be tested and their accu- 
racy proved. 

CRANK-SHAFT IWJXES AND CM'S. 

Hoxes of composition will be fitted to the main i>edestals. 
The caps are to be of steel, and holh boxes and caps are to be 
made with recesses for whit«-nietal lining. 

Each cap will have a hole through it of sufficient size to 
feel the journal. Each cap to be secured by two 2^-inch steel 
Iwlts, and with set-screws to prevent nuts from working loose, 

Com|>osition Iwxes to be hollow for water circulatii>n. Both 
.■«haft and crank-pin brasses will lie scra{>ed to accurately fit 
their journals. 

llED-i'LATF-S ANI> l'li.I,r)W-HM)CKS. 

The l>ed-plates for pillow-blocks will each U' niatle in one 
casting, from which will spring the |>edestals for crank-shaft 
l)earingM. The plates and pedestals will be cast hollow, with 
walls 1 inch thick, the metal around the boxes to be 1 2 and 
1 J inches thick. The bottom flanges of bed-plates will l>e 1 } 
iiiuhes thick and 2f inches wide. 

SUHFAOE-CXJNDENSF.RS. 

The condenser-chests are to be cylindrical in form, "built 
up" of sheet-brass J inch thick, amply sustained by angle and 
T-ringi* and composition flanges for the tube-plates. 
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The exhaust and dist^bai^^nozzles, also the chambers for the 
circulating water and the covers for the eame, are to be of 
compoaition as thin and light as practicable, combined with 
ample strength and Btiffneas. The diameter of the exhaust- 
opening will be 18 inches and of the disehaj^e-openinga to 
air-pumps 12 inches. The injection and deli very -openings 
for the circulating water will l>e 11 inches in diameter. All 
flanges to be not less than 2J inchtw wide. 

A J-inch sidt-water feed-valve will be attached to each con- 
denser. 

Each chest will contain 2,151 seamless drawn brass tubes, 
'i inch outside diameter, of No. 20 B. W. G. thickness, spaced 
\^ of an ineh between centers. 

The exposed condensing length of tubes to be 7 fi-el, having 
a total cotiling surface of 2,450 square feet. The tulMS are to 
be thoroughly tinned inside and out previous to the last 
drawing. 

The tube-|>late3 are to be of brass, J inch thick, stayed to 
beach* by three J-inch stays, bored or cored for the tubes, aiid 
e(}iiuter-bored I inch diameter and -f'g incii deep, the packing 
to be compressed by com])osition glands sc'i-ewed intji the 
plates, and to have u device for preventing crawling of the 
tulK*. 

The tubes will be suitably supported by an ap|>roved system 
of »)U)j>osition diaphragm and deflecting platt» in each con- 
(ienser. 

The condense i-s will be locatetl l)chiiKl]theei)giuc-<-yIimIers 
and well seciircil in the shij). 

Additionally the condenser in the [forwaixl compartment 
will be fitted with slniightway-valves in its cylinder esbaust- 
pi|H', and diseharge-pi)>e close to air-pump, for closing all 
coin mun ir.it i<m with the main eiigin(?s when the (x)n<lcnscr is 
used for auxiliary purposes. The ofxtnin^ of tiicsc vnlves to 
Im cipial to the area of their re?ipoctive j>i(>c.-;. 
;t-[i26««}] 



AUXIUARY EXH\UST-MAtX. 

The auxiliary exhaust-main, where it passes through the 
engine compartineots, will have a diameter of 5 ioches and 
will be made of copper. It will have in each engine compart- 
ment two exhaust-connections — one to condenser and one to 
low-pressure receiver, eauh 4 inches internal diameter. All 
flanges will be made of composition, faced not less than 2j 
inches wide. 

AIR, CIHCUI.ATINU, AND BII.GB-PUMPS, 

Each engine will have a vertical single-acting air-pump, 
24 inches diameter and 12 inches stroke ; a single-acting dr- 
culating-pump, 20 inches diameter and 12 inches stroke; and 
two bilge-pumps. 4 iuches diameter and 12 inches stroke, op- 
erated direct by a special compound engine. 

The pump-cylinders, valve-chesta, covers, bonnets, buckets, 
bucket-rods, plungers, valve-seats, and iruards will be made 
of composition; the air-pump valvesof hard rubber; the cir- 
culating and bilge-pump valves of rubber, with two layers of 
oauvas. The pump-cylinders will be -^s ''^^^ thick. All 
possible conveniences are to be attached to air and circulating- 
pumps for examination of valves. 

CEKTHIKCnAT, BILfJE-PUMP. 

The oentrifiignl hilire-pump in forward engine compartment 
will be of approved design, capable of dischai^iing with ease 
f^OO gallons of water per minute against a head uf 15 feet 
when using steam of '50 pounds pressure above the atmosphere. 
All \i\\KS to be fitted with composition flanges of 2V inches 
fin-e. 

The pump will bo operated bv a s|>e(!ial engine connected 
dircclly with it; will take steam from both main and auxil- 
iary steam-pipra direct, and exhaust iuti> the condenser through 
the auxiliary oxiiniist-main. 

Pump-ca.sing, fan, and pump-shaft tn he of composition. 



INJECTION -VALVES. 

Tlie clicsts, valves, seats, bonnets, glands, screw-stems, and 
hand-wheels of the injection-valves are to be of coraposition. 

Each valve will liave an opcuing through the seat of 10 
inches diameter. 

Each chest will have a nozzle of 3 J inches diameter of open- 
ing under tlie valve for fire-pump suction. 

Composition strainers, equivalent in area to twice the area 
of valve, will cover the openings through the ship. 

Illl/IE-INJECTION. 

A cop|ier pipe of 9 inches internal diameter will connect 
each main inject ion -valve chest with the bilge in its engine 
compartment. Each pipe will have attached to it a composi- 
tion non-return valve of 9 inches diameter of opening. 

OUTBOARD- DEM VERY VALVES. 

The chests, bonnets, seats, valves, stems, and glands of out- 
board-deli very valves will be of composition. 

The valves are to be fitted as checks, to open by pressure 
from inside, and faced with rubber tocover openings through 
seatw 10 inches diamet<T. Each chest will have a valve of Sc- 
inches diamet«r of opening outside the main valve for the 
bilge-diBcharge from fire-pum[>s, and one for the di.schai^ 
from main bilge-pumps. 

SEA-VALVES. 

There are to lie two sca-valvcs of not leas than 3^ inches 
diameter of opening in each lire-room, one to he used for 
blow and the other for sea suction. 

The chests are to be provided with suitables nozzles for con- 
necting them with pipes leading to boilers and pumps. 

The chests, bonnets, valves, seats, stems, glands, and hand- 
wheels are to be made of composition. 



Tlie BuctioDS are to have (wnipneition strainers, witli holes 
through them of aa a^regate area not less than twice the nrea 
of valve-openings. 

F>XD AND AUXtl-IARY I'UMPS. 

There are to lie two vertiral duplex -pumps of approved de- 
sign, lo«iteH iu each fire-rooni; each pnmp to have water-cyl- 
iudere of 4 inches diameter and a piston stroke of 7 inches. 
One pump in each fire-room to be connected to feed-tauka, bot- 
tom of forward condenser and boilercheck.s only, and to have a 
screw check-valve on both suction and deli ver>--pii>esclo6e to the 
pump. The other pump in each fire-room to be fitted to draw 
from feed-tank, sea, bilj^, and boilers; and to deliver water 
into any of the boilers by a distinct pet of feed-pi[>rs and 
check-valvcsindependentnf the main fee<i system, and, likewise, 
into tire-main and overboarti. 

In addition, the forwanl auxiliary pnmp is to lie fitted with 
a suitable diHcliai^-pipe for flnshing the bend and for distilling 
purposes. It will dischai^e its water overboanl through a sea- 
valve forwai-d. 

FIRE AND llll,(iE-PUUPS. 

There will Iw a horizontal steiun-pump of ajiproved design 
placed in each engine-room. They will he fitted with the 
requisite vidves and connections for use as bilge and fire- 
pum[)S, and draw water from the sea through a valve on main 
injection-chest or through Ixittom of ship and from the bilge. 
They will deliver overboard through valves on oiitboard-de- 
livery valve-<^hesta, and into fire-main. 

Kach pump will have a steam-cylinder of 8 inches diameter, 
water-<'ylin<Ier of 5 inches diameter, and a stroke of 12 inches. 

KVAI^)RATOIl, DISTILLER AND Pl'MP. 

The distilling apparatus will ]>e located on the berth-deck 
where directed, and will consist of one evaporator and distiller 
of approved design <iipable of furnishing 2,000 gallons of 
{Mitabic water in 2-1 hour^. 
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The utixiliiiry pump in fire-ro<mi will be used as a circu- 
latin^-piim]) for tiic distiller. The pump ibr supplying the 
evaporalor will have a capacity equal to a No, Blake Boiler 
feetl-jmnnp ; will be conuectetl on tlie suction side with the 
Kiilt-watersideofthedistiiler, and will discharge into the evapo- 
rator through a suitable check-valve. 

The circulating water, after passing through the distiller, 
will go forward tnrough a 2-iiicli cop|»er-pii>e for use in flush- 
ing the heads; a 2-inch copper bye-pass pipe, fitted with 
suitable valves, will connect tlie discharge of" the pump used 
to circulate water through the distiller with the p!|>C leading 
forward to the head, for use when from any cause the disliller 
is shut off. 

The evaporator will be felted and la^ed, and will be fitted 
with a safety-valve, stcstm -gauge, glass water-gauge, salinooi- 
eter-pot, ana blow-vulve; the pi|)es from the blow-valves to 
lead through ship's side, or to be conuectetl to the bottom- 
blows in fire-room, as may be hereafter determined. 

The distiller to be fitted with a filter and with the pipes 
necessary for running the distilled water into the fresh-water 
tanks. 

The evaporator will take steam from the auxiliary steam- 
pi()e and will be fitted with automatic trap and with drain- 
j)i[)e loading to feed-tank, or as dim^ted. 

I*UMP-CYLIN1>EH8. 

The i^ater-cylinders of all steam-pumps will Iw made of 
coni]>a4ition. 

Ail pumps will have screw check-valves in suction and de- 
livery-piiKW close to pump-t^hambers, and stop-valves in both 
steam and exh»u.st-pipcs. All suction-pipes leading to bilge, 
excepting those from the circulating-pumps, are to be fitted 
with Macomb bilge-straincrs. The steam -cylinders of all 
pumps blowers, and other auxiliary machinery will have 
tlieir exhaust-nozzles connected to an exhaust^mnin, which will 
puss through engine and fire-rooms. This main will be con- 
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nected to botli miiin coiidco^ers and to tlie e«coii<1 receivers of 
both engines, will also have a dischai^e into the atnioiiphere, 
and will be famished with the necessary valves for governing 
the direction of the exhaust. Additionally, the main feod- 
pumjts will Ite supplied with means of turning their exhaust 
st«am into their feed suction-pipes. 

HOBKI XG-PI,ATFOIiM.S. 

Working-platforms of wrought-iron will be situated below 
the center of shaft, and on eueh side of tlie bulkhead, between 
the engines, convenient to which will be arranged all the 
handles, levere, and connections for o[>eratiiig the engines, 
with the counters, revolution indicators, <liH.ks, steam, and 
vacuum-gauges in plain view. 

Ladders will be piitvided as means of escajie from engino- 
roome when the water-tight doors are clostHt, and will be 
located on the bulkhead separating the engine compartments. 

Tlie eugiue-room stairway for ordinary use will be accessi- 
ble from the berth-deck, through a door in engine-room hatch 
bulkhead, and will have its landing on tlie working-plat- 
form in the forward engine compartment, A door near this 
Stairway will communicate with after engine compartment, 
and suitable fiwtwnys will 1m; arranged for access to the mov- 
ing parts of the machinery, fitte<l, where reijuire<l, with bniss 
hand-rails and finished wrought-irun stanchions. 

FKEIi-WATEH TANKS. 

A feed-water tank will be placed in each engine-room near 
the air-pump. These will be made of wronght-iron not over 
-^ inch in thiekuess, and will have a csipacily of about 150 
gallons. Each tank will be fitted as a filter and be provided 
with a vapor-pipe, a tioat-valve for preventing access of air 
to feed-pump, an overflow pipe, and a glu^^ g^uge. 

A pi|>e of ample capacity will connect the tiniKs with each 
other, and will be furnished with a sto|>-valve for making or 
closing communication between the tank.s. 
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Each shaft will be covered with a water-tight composition 
casing T^ inch thick, except where it rests in bearings, where 
it will be I inch thick, finished on the outside, and extending 
j'rom the inboard coupling of forward length to 1 inch within 
the hub of the propeller ; thence each shaft will taper from 9 J 
inches to 8 inches in a length of 20} inches, and be fitted with 
one steel kej^, and will have a thrend turned on the end, and 
be fitted with a nut, snitably locked, for taking the hucking- 
thriHt. 

SCRKW-I'UOPKLI.EHS. 

The pro)>ellers are to be made of mangancise bronze, about 
1 0\ feet diameter ; to hnve adjustable blades of such form and 
pitt^h an may he ret|uired, and to turn outward in forward 
motion. 

OUTSIDE AND STKHK-PIPB UBARI.NOH, 

The stern-pipes and outside l>eariugs will have eonijHKsItion 
bushings divided in halves, and fitted with lignumvitu-stavt^ri, 
with the proper flaugcn for securing them in position. 

The bearings in stuffing-boxes to be about 17 inches long, 
the outer ones about A2 inches, tind those in hangei's al>ont "lO 
incheit. 

All lignumvllii' is to liear on end of ^rain. 

WTKRX-Pll-K .sTUrKIXll-llOXKS. 

The fit ufiing-l loses are to be made of c(>m|>ositii>n, with a 

IHtclcing s|>ace 1 inch wi<le and ti iurlics deep, fitted with fol- 
owere made in two i«irts with a spai* of li inches iH^twecii 
them, and pn>|K;rly secui-ed iu place by Tnbrn's nidal bolts. 
Each stuHing-lH>x will be plai-efl wholly within the stcrM-pi[M', 
properly secuR-d, and made water-tight by ^nilablc flanges on 
its inboard end. , ,- 



THRUST-BLOCKS AND BEARINGS. 

The tliruBt-blochs and cape are to be of cast-iron, linctl with 
white metal, and made for a circulation of water tlirough them. 
They will be provided with slufBng-boxes and glands at both 
ends for retaining the oil. 

The caps are to be made with lugs locking into the blocks, 
and will have ample oil and grease-cups with hinged covers. 

Each cap will be well secured iu place-by four wrought- 
iron bolts 1^ inches diameter. 

The blocks will rest on sole-plates riveted to the foundations 
built in the ship, to which they will be secured by eight twits 
1^ inches diameter, und litted with keys so that they can be 
atKUnttely adjusted to line in any direction. 

SPHINQ-BKAttlSO. 

The line-shafting of forward engine, whore it |)iisses through 
after engine compartment, will I>g snpportet! from the center- 
engine keelson by a spring-bearing having a length of at least 
12 inches. 

TUUNINO-GEAIt, 

A snituble gear is to be pmvidcd for tiiruing the main en- 
gines. 



Steel friction-1 Minds 2J inches wide, with all the re<]uisite 
connections, are lo l»e litted to cknip the circumference of one 
of the couplings of the shaft of eacli engine. 

WATKR-l'Il'ES, 

Seamless bnias waler-pi[K's 2} inches diameter are to be 
fitted, and have two connections, one with the sea and one with 
discharge of auxiliary pump, with tlie nwx^ssaiy valves in 
each engine-room. 



They will have two branches of not Itss than I^ inches 
diameter to each main an<) crank-piu bearing, one branch of 
1 inch diameter to each eccentri<:, and two branches 1^ inches 
diameter to each thriist-l>earing. 

Also two of I inch diameter, screwed into eacli crank-shaft 
pillow-block, with holes lesdinjr down tliroiigli brasses to tops 
of journals, and one of I incli diameter screwed into cacti cross- 
head slide. 

All bmneli water-pipes will l>e fitted with oocks or valves 
for regulating the supply of water to bearings, 

JOURS AL-HOXES. 

All jonmals or moving parts of iron or steel are to run in 
Imxes either of composition, ur of ca'^t-iron or steel lined with 
white metal. 

The crank-pin and crank-shaft boxes are to l>e lined with 
Parson's white metal. 

INDICATOR FITTINOS AND MOTIOXS. 

Indicator-connections for each end oi' each steam-cylinder 
and air-pump are to be fitted, as near an possible, to the l)orcs 
of (heir cylinders, and so Ux-ated as to iw easily accessible. 

1'he indicator-motions are to l>e so designMied as to give the 
indicator-barrels motions coincident with those of the pistons, 
ami of sufficient throw to give a diagram of 4 inches length. 

IlEVOI-lTION-INDICATORS. 

Revolution-indicators, showing on suitable dials the speed 
and direction of the fugine», aro to )>c placed in each engine- 
room, and suitable dials for showing in which direction the 
engines are turning are to t>G placed in such part of the ship, 
on deck, as may be roquireil. 

Oii.-CUfS. 

Eiich (TiUik-piu will We fittetl with a c-cntrifugal oiling de- 
vice OB well as a tole^iipic or wiping arnmgonient, both to l>e 
of approve*! <lesign. All cnuik-shaft bearinjp* will have am- 



pie oil-cupe with hinged covers, lube and wick-holders, and 
BO arranged that tlie amount of oil passing down each tube 
to the journals can be seen iind rcmilated. Wipers carried 
by the upper ends of the eccentric-levers are to furnish oil 
for lubricating the eccentrics and all connections of the eccen- 
tric-levers. These wipers t« take oil from stripe of webbing 
or otlier approved device, supplied by oil-cups suitably sup- 
ported and capable of adja'itmcnt so as to feed oil in all posi- 
tions of the valve-gear, and also so arranged as to make the 
supply of oil to the various parts in«iependently adjustable. 

All otlier joints or moving parts not otherwise referred to, 
and especially the cross-Iiead slides and the valve-connections, 
are to nave finished brass automatic oiling-gear of approved 
design, capable of supplying sufficient lubrication while the 
engines are in operation without waste of oil. 

All oil-cups to be such as can be easily filled while the en- 
gines are running at maximum speed, and to have an oil 
capacity for at least four hours running. 

All fixed bearings to have drip-cups cast on where possible, 
otherwise to be made of cast-brass and properly fitted. 

All such cups to have drain-pipes and cocks of at least } 
inch diameter, which can l>e used while the engines are in 
operation. 

All moving bearings are to have drip-cups or pans of sheet- 
brass where necessary, 

HOLES THROUGH SHIP. 

All holes through the ship are to l>e covered by cocks or 
valves on the inside, and to be fitted witli zinc protecling-rings 
if required. 

I'UMP-CWNSECriONS TO FIRE-MAi:<. 

The fire and auxiliary fee<l-pump8 will each have a dis- 
chsi^e-pijye, with straightway stop-valve, connecting it with 
the fire-main running fore and aft, and a branch from each 
discharge-pipe near the pump will be fitte<l with standard 
hoae-connections and straightway -valve. 



E1B-BOT,Th. 

W'rouglit-iron eye-lwlta and traveler-Iiars are to be properly 
located and secured wherever retjiiired for lifiting diiferent 
parts of inaehinerv, and particularly the coveru of (iylinilers 
aiid valve-chects, the covers of air and firculatiiig-pum[]8 and 
their valve-trheste, the condenser -bonneti*, the i-onnecting-rods, 
(he cape of pillow-blocks of (^nink-^haft mid line-shaft jour- 
nals and of thrust-bearinga, 

SECIJRINU EMCIH&S IN SllII'. 

The engines will 1* adjuPtetl and lined ujiou the engine- 
keelsons, and when accurately in line the sp;ices around hold- 
ing-down bolts between sole-plates and keelsons will be tilled 
by a<'c»nitely fitting wrought-iron washers, upon which the 
holding-down bolts will be set up and locked in place. 



STEKRISR-KNUINB. 

A steering-engine of the Williamson tyiw will Iw sujiplitnl 
and fitted where shown on the plans. It will be of the 
latest type to work by hand or steaiu-]>ower, and of sulTicicnt 
power to put the rudder from amidships to hard-over in 12 
seoonils wlicn the vessel is going nliend at the rate of 16 knots 
per hour. The engine contr.urtors will fit and secure the 
engine, supply the steering-wlieeN <lireotly attached to it, 
make the steam and exlmiisl-conncotions, and .supply and fit 
the whole main-shaft and sprocket- wheel ; but all deck- 
wheels, and alt iwls and gear for actuating the valves from 
the deck are to l>e fitted by the hull contractors, who will also 
cut all holes in the decks and bulkhcsids for securing the 
engine and running the shaft, &v. Where the shaft passes 
through bulkheads, brass stnfling-boxes will Im fitted water- 
tight. Ail journals are to be in bra^^ bearings and fitted with 
eelf-feeding oil-cups. 



STEAM-MINDLASS AND CAPSTAN, 

A steam-windlass of approved pattorn, suitable for 1 J-inch 
ch^Q, will Iw supplied and fitted. It will be located on tlie 
main deck undtr tlif forecastle, where shown on the plans of 
the hull, and will have a ca|Mtan attachment on the deck 
above. Botli capstan and windlass to work by either hand 
or steam-power. The steain-cylhulcrt!, which must be of 
sufficient she to raise l>oth ancliora at once at the rate of 6 
fathoms per minute, with stcum- pressure of .'{0 pouuds by 
gauge, must hitvc reversing-gear, and be located upou the 
niEun deck. Steimi and exhaust-connections will be made and 
all fittings, capstan -bars, uud spare part»< supplied complete. 

The contractors for the hull will make all holes in the 
decks for securing the windlass and cn|)Stan, and will stow 
the fittings, Ac. 

DRAIN-PIPES AND TKAPS. 

All receptacles where conden.>fed steam is likely to accumu- 
late will be pnwidwl with drain-pipes and cocks of ample 
capacity leading to automatic trajis (fitted with bye-pass pipes 
and valves), which will dischat^ into feed-tanks. 

The drain-pi|>e6 from safety-valves are to !« connected at 
least i inch l)elow the level of valve-seats. 

HOII.EItS AND ATTACHMENTS. 

There are to Ik: four horizontal tubular l>oilers placed for- 
ward of the engines, in fiairs longitudinally, one pair for- 
ward and one [>air almft an athwart-ship bulktiead passing 
under the center of the smoke-pipe. The lioilers are to carry 
a working pressure of 160 |>ounds by gauge. There will be 
two athwart-ship fire-rooms, one forward of the forward 
Iwilers and one alxift the after Iwilers. 

There is to l)e one fixe<l snioke-piiw in vertical plane over 
the keel, connecting with an uptake oomtiion to the four 
boilers. The Imilers are to be coastructwl of oi)en-hearth steel. 



All plates are to be planed on their edges, and thoroughly 
calked ineide and out wherever accessible. Butt-ioiated seams 
are to be covered with strapi^, and all rivet-holes are to be 
drilled to full size. Each builcr is to be feet 9 inches mean 
diameter outside and about 17 feet 6 inches long, aod to have 
three furnaces 37 inches least interiial diameter, projecting 
about 3^ inches from the front of boiler and extendng to 
combustion-chamber. 

(iBATE-SURFACK. 

Each furnace is to have a grate 69 inciies long, or 18.4 feet 
in area, aggregating 220 square feet in the four Iwilers. 

(jRATE-IlAaS. 

The grate-bars "to l>e of wrought-iron, in two lengths, 
of approved pattern. The Airnace-frontg, V)ridge-walls, ami 
bearers to be projwrly fitted to su|i{)ort the bin's. 



E^'h boiler is to contain about four hundred and thirty lap- 
welded wrought-iron tui)CH. Every third tube, vertically and 
horizontally, is to be a stay-tube, and will be No. 6 B. W. G. 
thick and 2^ or 2J inches external diameter. The other tubes 
will be No. 11 B. \V. G. in thickness, 2} or 2} inches external 
diameter. 

The atay-tul>es will lie screwed into Iwth heads, the back 
ends to be 8welle<l and fitted with a nut on the outside of head. 
This method of ■retting is subject to change if so directed, 

BOILER-SIIEI.IS, 

The shells are to be of plates 4 finch thick, the longitudinal 
joints to l)e d(>uble-ijtrappe<l ana double-riveted each side of 
seams. The cin-ular joints to lie lap-jointed and double-riv- 
eted. 
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TUBE-6HEETS. 

The tube-sheets are to be -X inch id thickness, and are to be 
accurately drilled for the tubes. 

BOILBR-HKADS AND BRACES. 

The upper portion of the heads are to be ^ inch thick and the 
lower portions -^^ inch tliick. The upper portions of heads 
will be braced by three rows of steel stays 2^ inches diameter 
in the body, 16 inches betwuen centers horizontally and 12 
inches vertically. There will be one 2^-inch, two 2-inch,and 
six l|-iuch iron braces between front head and combustion- 
chamber, and two l}-inch iron braces between back head and 
combustion -chamber. The tops of combust iou-chauibers to 
be stayed to shell liy Ij-iuch iron braces with crow-feet on 
top of the chambers, placed 6 J inches apart in length of boiler, 
and 15 inches in the diameter. All steel braces to be without 
welds in lenstli or eyes. The through braces will lie made 
with nuts on both sides of boiler-heads, having raised threads 
on ends. 



The furnaces are to be of the best steel, wehledat joints, and 
corrugated. They are to be 37 inches diameter at the inside 
of corrugation, } inch thick, and are to l>c single-riveted at 
their junctions with front heads and combustion-chambers. 
Ash-pans of J-iuch wnmght-iron will behttc*.! in all furnace- 
flues reaching from front to bridge-«'all. 

imiDOE-WALIii. 

A ijridge-wall of appnived irattcrn will Ik; fitted in each 
furna<'e. The upiwr part will he (iniBliwI with fire-brick. 
The lower part, Iwlow the gratc-lMirs, to l»e furnished with a 
hinged door at least *> inches high and as wide as [wssible, so 
made as to be easily opened and shut from firc-nKtm. The 
bridge-walls to be ejtsily removable. 



COMIIL'STION-CHAMBBHS. 

The couibuslion-cliumbere are to be aliont 42 inrhes deeji ; 
tlift sides, tOjB, ends, furnn<'e-pliitt's, and tiilw-slieeb* to l)e A 
inch thick. The mi^h's to be etajed by steel srrew slay-bolts 
1 J incites least diameter, uiMice*! not over 7^ indifs from (■en- 
ter to center. 

BA<K (.X)SXKCTI()Xft AN1> TITAKTK 

The back cnnncctiotis mid uptakes are to be made with 
single shell, covered with an approved non-eondnctin^ sub- 
stance and protected by an outside shell. 1'hc inner shell to 
l>e secured to balers by 2.J-inohanjr!e-irons; angle-irons else- 
where to be 2 inclnti. Both shellr! to be made of iron weighing, 
resiiectively, 6 jiuiinds und 4 jmiinds )H-r sciiiare foot. 

The uptakes of each pair of boilers will jmss upwards in- 
dependently to the height of the water-tight biilkheud, arroejs 
which they will !»e united. They will also lie -sci divi<led that 
the gases from each boiler will have a sej>arate jKissjigc to ib< 
own comiurtmcnt of tlie smoke-pi])e. 

The connection diK)rs are to lie made of wronght-iron with 
double shells, and fitKtl with hinges and i':itch<-s of wrought 
or inallcable inin. 'I'hefmtsidesliell is to be y^f^inch thick and 
the lining J inch thick. The outer shell to lie flaiifred 1 in<h 
4lcc|i, ami (he inner one 2{ inches <lec]). 

Fi:i!.vArK rito-vrs. 

The furnaw fronts are lo be made of i 
inch thick on the insi^lc aud i) iiii'li itiiek 
plates to Ih' suitnbly [M'rforatixl for air-enlry, if xi dirci-ted. 

Kt'ItXAIK-lMMHIfi. 

The furnactMl'Kirs are to IxMif wrought-iion j inch thick 
and flanged 1 inch dwp; eai-h to lie fitre^l with a |)erforated 
wroiight-inin iniier-])late, and provided wilh wronj:lit-inni 
hingct!, air-regulators, ami ratches. 



ninshl-iiim plates | 
II tlicoutxidc; IhiIIi 



weight. The pipe will have fore-and-aft and athwart-8l)ip 
partitions running from bottom to top. A pivoted damper 
will be fitted in eatrh compartment of the pipe, near the top; 
to serve also as a coviir. Rrain-tronglis to be fitted below the 
dampers so as to uit<;li all water passing them when closed, 
with drain-pipes leading where directed. Eac^h damper to be 
worked from the fire-room, coiituiiiing the boiler which it 
controls, by approved mechanism. A permanent ladder 
reaching to the htp of smoke-pipe will be fitted as dlret'tc<1. 

DRY-PIPES. 

Each boiler is to have a properly perforated tinned brass 
dry-pipe of redw'ed diameter at the internal end, but of same 
diameter at front end as the steam-pi|)e with which it is con- 
nected. It is to be placed a^ high as possible, and exten<l 
nearly the length of the Imiler. 

Its upper surface is to be pierced with holes § inch in 
diameter spaced equidistant, their aggr<^ate area to be twice 
that of the cross-section of the pipe. 

Bon.ER-CIXJTllIXfi. 

Attf.T the boilers are in place in the vessel and have i>een 
tested Ui]der steam, their shells and fronts arc to Ih; covered 
with approved material, which will !« proteclefl by a galvan- 
ized-irou covering, tlie Joints of which will I>e la|)ped and 
bolted. The in>n is to !x' painted with two wwits of brown 
zine paint. 

SAFETY-VALVES, 

"Ea<'h boiler is to have an aub>matic spring Sitfety -valve, 5 
inches in diameter, adapted to a maximum pressure nf l(iO 
jmunds per gauirc, an<l litt<il with proper levers and approved 
mechanism for working them from the fire-r<Kims. The chests, 
valves, and stums are t<> be of mjnpi>sition, and the seats of 
nickel. 
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The chests are Ut be bolted to the stop-valve chambers, if 
possible, and connectetl by copper pipes to the escape-pipes, 
which will also be of copper. The seats of all safety-valves 
will be at least J inch alnjve the bottom of their chests. 

SENTINEL-VAI.VES, 

There is to be a seiitincl-valve of i square inch area attached 
to the front of each boiler, fitted with movable weight and 
notched lever, and weighted to close tightly against a boiler- 
pressure of 240 [raunds per square inch. 

RTEAM-\ViIISTr,E. 

A composition steam-whistle, the bell of 6 inches diameter, 
is to be jtlaced forward of the smoke-pipe, well above the 
level of the deck -awning, and connected with the main steam- 
pipe by a copper pipe having at its lower end a valve of ap- 
propriate kind and size, and a working-valve at ujiper end. 

WATER-OAUOES. 

Each boiler is to have on its front two composition water- 
gauges carrying glasses 16 inches in exposed length, and with 
outside pipe -connections to top and bottom of boiler, the bot- 
tom of glass being 1 inch below the highest heating surface. 

There shall also be four gauge-cocks placed 4 inches apart, 
the lowest co<'.k to be placed 4 inches below the highest heat- 
ing surface of the boiler. The cocks will be supplied with 
drip-pans and drain-pipes. 

SALINOMETEB IHiTt*. 

There is to be a salinometer pot of approved pattern for 
each boiler, fitted in an accessible position and suitably con- 
nected. 



IlOir.EB-TESr. 

Before Iwiiig placed in the vessel, all the Uiilers are to be 
tested under a pi-essure of 240 pounds by gauge. This pres- 
sure to be obtained by the applieiitioii of heat to water within 
the boilers, whic^h are to be filled quite full. After a satisfactory 
test, the boilers are to \k panted on oDtside with two coats of 
brown zinc paint. 

Ai:xrLIABy HTEAM-riPES AND VALVES. 

Each boiltT stoi)-vulve chamber will have an auxiliary stop- 
valve iil inches diameter bolted to tho nozzle on its side and 
under the main-valve. These valves are to be eonnecte<l by 
an au<ciliary steam-pi{)e of ^.V inches internal diameter, with 
suitable br.mches leading to the pumps, heaters, distiller, 
evaporator, and auxiliary engines. 

A bmnch-pipH with stop-valve will connect niaiu and 
auxiliary steam-pipes in each engine-room. 

A steam-guage in lirnss case, with 6-inch dial, will be 
attached to the auxiliary steam-pii>e in each cngine-rooiu and 
each fire-nioni ; also at windla^ ancl h tee ring-engine. 



There is to Iw a copiier jiipe, with stop-valve at each end, 
3J inches in diameter, leading from the main ste:im-pi|)c to 
each condenser. One valve in each engine-room to b"? worked 
from working- pi at lorni. 

tllEI'K-VAI.VES. 

Each lM»iler is to have two fee<l eh »'k- valves, '2 inches in 
diameter, having. outsi<Ie screw-threads on their stems ; cham- 
bers, valves, and stems to be made of composition. 

All check-valves to have internal pi[)es. 



BIX>W-VAIA'E!;. 

Each hoiler is to have » bottom blow-valve iif composition 
2^ inches in ()iamet<ir; also a surface hlow-viilve l.\ hichos iu 
diameter. These valves are to be coiine<'tc<l by suitable pip«B 
to tlie eea-valves. 

The bottom blow-vaives are to have internal pipes leading 
toward the bottoms of Iwilcrs, tlie surface blow-valves to have 
pipes leading to the centers of boilers, with oj>enings about 
1 inch above the highest heating surfao?, 

FEED AND Br.OW-PrPl->^, 

The main fted-pipes are to be mode of copixT or seamier 
drawn braaa tul)e3, 2 inches in internal diamet*:r, and iu sec- 
tions not exceeding 12 feet in length. The blow-pipes to be 
• 2i inches iu diameter. Tlie branches to be of copper or brass, 
as may l)e direote«i. Ail ellntwa, nozzles, (urns, and flanges 
are to be of com|Misition. The several sections are to be 
expanded into flanges, then turned over and brazed. All 
flanges to be united l>y forged bolts and nuts of Tobin's metal. 
Suitable provision wilt be made for the e.vpansion of these 
pipes. 

BOILER STOI'-VAI.VJii. 

Each Ixiiler is to have a composition stojnvalve chamber. 
The valve to lie 6 inches in diameter, fitted with a screw- 
stem of composition, made to turn independently of the valve, 
and to work in a coni|Misition nut supported by wrought-iron 
studs screwed into the cover. The valve is to be operated by 
a conijKM^ition hand-wheel 12 inches in diameter. Separate 
provision is to l)e made for working all boiler stoit-\alves from 
above the protective deck. 

MAIS STEAM-PIPES. 

The steam-pi|ies at stop-valvrs are to l)o fi inches in internal 
diameter. The forwanl piur of Itoilers will l>e connected by 
a separate 8-inch pipe to forwanl engines, the after pair by an 
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8-inch pipe to after enginrs, these two pipes to be oouiiected 
by an S-inch pipe in after lire-i'ooni. These pipes are to 
be of copper, the several sections to he nnite*! to each other 
and to the separators and valve-chamlyers by composition 
flanges of suitable size and thickness, riveted on and properly 
brazed. Where these pi{>e8 pass through water-tight bulk- 
heads they are to be itrovided with approved provision for 
exwinsioD. 

The Bteam-pi|)ea and flanges to be covered with an approved 
Don-conducting material, whicli will be covered and protwrted 
by an approved water-tight covering, this covering to be se- 
cured to bulkheads whurc the pipes pasK tlirongh them. 

EKCAPE-PIPE8. 

There will Ix! two esca]>e-))ipes of copi>er, one forward and 
one abaft the smoko-pij>e, extending to the top of the pipe and 
secured to it. 

P[PE-CIX)THING. 

All main and auxiliary steam-pipes, exhaust-pi |>es where 
directed, the separator, and all steam-valves, arc to be clothed 
with an approved non-conducting material, covered with 
canvas in double thickness, well paintetl. The covering to be 
secured to bulkheads where the pipes \>ass through them. The 
pipes are also to be covered with black ^vaInut lagging with 
brass ))aQd3 where directetl, 

PIPKS THROUGH BULKIIEAIK^. 

All pipes where tliey pass through water-tight bulkheads 
will be provided with stuffing-boxes, or made tight in other 
approved manner. 

BOII,ER DKA1>'-C<KKS, 

There will be a draiu-eock having ] J inches ilinmcter of 
opening, fitted to each end of each boiler. 



SEPARATORS. 

There is to be a separator in each main steam-pipe of ap- 
proved kind ; it will be fitted with an automatic trap, a drain- 
pipe and valve leading to feed-tank, and a glass water-gauge 
on the side. 

FLOOB-PLATES. 

The fire and engine-rooms and their pass^es are to be 
floored with wrought-iron plates having corrugations on the 
upper surface and proper Iftdgea and drain-holes. They are 
to be of wrought-iron not less than } inch thick, and all easily 
removable. 

BLOWERS. 

The fire-rooms are to be supplied with air by means of 
blowers, two to each fire-room. Each blower is to be driven 
by its own engines direct, and to be capable of supplying, 
with ea8eandcertainty,sufficientair for efficient forced draught. 
One of the after-blowers is to be fitted to take its air from 
the engine-rooms as well as from deck. 

Each fire-room ventilator is to be so Gttetl that it can be 
easily cloeed from fire-room in case its blower is stopped. 

VEXTILATOKS. 

Four ventilators, each 24 inches in diameter, are to be 
fitted, two in each fire-room. They are to deliver air to the 
inlet of the blowers placed under them. Tliey are to have 
movable hoods, and will \k made of iron ^ inch thick above 
the spar-deck, and of iron No, 11 B. W, G. below it. The 
gears for turning the hoods will lie of conii>06ition. Addi- 
tioaally, there will Ite in the corners of the boilcr-liatrh four 
ventilators, placed outside of the pijie-jackct ; they will be 21 
inches in diameter inside, made with movable hoods worked 
from deck. They will discharge the air downward through 
-the grating of the hatch, and lieneath the protective-deck will 
l>e arranged to deliect the air outward. 

Four ventilators, IK inches diameter, are to be fitted — two 
to each engine-room ; they will lead down the engine-room 



liatcliee, or as directed ; tlieir cowls will l>e worked frum the 
eugine-rooms. All vend la tor-cow la will be mode of cop]>er 
No. 12 B. \V. G., unplanished. 

AHII-HOISTS. 

There will be an a.'^li-hoist arranged in ventilators for eacli 
lire-room. They are to l)e fitted with anpro[»riate applianct^ 
for sustaining the upper block of the ii&h-whip, and a means 
for closing them when an air-pressure is required in the 
Ji re-room. 

There will be an approved ash-hoisting engine for each 
fire-room, to hoist 150 jwunds from fire-room floor to deck in 
five seconds with 20 jxiuiids steani-pressurt!. They will l»e 
fitted with all necessarj' connectious, including whip, and with 
a suitable brake to control the drum. 

From each ash-lioist, on the ui)pcr deck, |)ermanciit over- 
head rails, suitably pupi>orted, will lead to the nearest ash- 
chute on each side of ship. Each of these will be fitted with 
a traveler of approved design, with all necessary appliances 
ibr carrying tlie ash-buckett^. At the top of each a^ili-i^hute 
a dumping-hopper will lie fitted, mo arranged iis to fold up 
out of the way when not in use. The ash-buekets arc to be 
lialaiiued dnnip-bucketN with gear i-ompletc. All of the ash- 
hoisting and (iumping-^cur is to In? such that the buckets will 
nf)t have to Ik; lifted Ity hand. A s|>eakin)r-tulte will lead 
fWiin the lop of each ash-hoist to fire-room. 

AIR-TIGHT FlRK-BO().\IS. 

Snpplementiiry bulkheads and ceilin^rs of bfrht <ralvani»!d 
iron are t4> l)c fitted in the firc-ro'iins ibr the purjHtee of 
reducing the esiiiacily of the space to be put under air-])re9sure. 
The ceiling is to l>e made movable iK-neath hatches. The 
vertifwl jHirtion to l)c proviileil with ojienings where pa.s.sage- 
ways are re<{uire<l, with suitable means for closing them. 

All i>ermai)ent and temporary joints and seams to l>e made 
jH-rfcitly air-tight. 



HYDROKINETEH. 



There will be conoectecl to each boiler a Weir's hydrokin- 
eter, or other approved appliance for circulating water in the 
boiler wjile raising steam, proper connections being made to 
aaxiliary stcam-plpe. 

TESTS OF MATERIA I,. 

All materia] used in the construction of the boiler*, crank- 
shaft, line, thrust, and propeller-shafting, will lie tested in 
accordance with the " Instructions to Inspectors," a copy of 
which is appended to these speciti<ations. 

DUPLICATE PIECES. 

All dnplicate pieces are to be finished and fitted rea<ly for 
use. They are to be as follows, viz : 

One set of valves and springs for each ateam-])ump. 

One seat, with guards and bolts complete, for receiving- 
valves, and one for deli very- valves of air-pump. 

One-half set of folio wor-bolts and nuts for each sfciini- 
piston, and one-half set for each air-pump piston. 

One set of brasses for each crank -shaft journal of each engine. 

One set of brasses for each crank-pin and cross-head Journal 
of each engine. 

One slipper for each cross-head. 

One set of bmsses for eneli udjuHtable iionnection of each 
valve-gear. 

Three extra blades will \k furnished for each screw-pro- 
peller, to be of such dimensions a.i may Iw re<iuircd. 

Two hundred con denser-tu Ik's |iacke(l in Ik>xcs. 

Forty stay-tubes, threaded to fit thren<ls in tul>e-sheels, and 
100 plain boiler-tubes, anneale<1. The ends of stay-Inbcs to 
Ite wmpited in <-anvas. .All l><)ilcr-tnl>e3 to be sccurely 
Mtowed ill racks or as directed. 

Forty stay-tiilte niiLt. 

One spare liaskot for onch \[aciiml>'.s siniiner. 

One-eighth of a set of grate-liars. 
6— [12686] 



All duplicate piece.'^ uot of braas ti) bo painted with three 
coats of white lead and oil, and well Inshw) tti Inrred canvas, 
with Dame markefl iu black paint on the oiitoiidi'. 

Bra^s piece:* to be marked or ritanijie<l. 

OIL-TASKS, CANS, ETC. 

Four oil-t^inlca of iron J of an inch thick, with an ag- 
gregate capacity of 500 gallons, are to Im; well sei^ui-ed in oil 
store-room, with facilities for lilling them from deck. The 
tanks arc to be slrengtlieiied by internal stay*!, if <lirecte<l. 
Each tank will have a inuii-hole near the top close*! by a plate, 
and will be fitted witli a locked cock for dniwing oil. 

Four copper oil-tanks of lOgallonsc-apucity each, with lids 
and drip-pans, to l>e placed permanently in the engine-rooms, 
in convenient positions, and to have a locked brass cock on each. 

A coPi»er oil-tank of 5 gallons cjipsicity, wilh drip-pan, will 
be fitted in each tire-room. 

An iron tallow-tunk of 100 pounds rapacity, with hinged 
trover, will be fitted in one engine-room, 

IKSTRUMEXTS, TOOLS, ETC. 

Twelve indicators of standanl size and approved pattern, 
with proper attachments of finished bra-ss, are to Ik; fiirnishe<j 
ready fitted; each indi<-ator will be filttil with three springs 
graduated respectively to a wc;dc of HO, 4(1, and II! ponnils to 
the inch, and with an extra ciK'k-attacbnieiil. A seiJiimte 
indicator sbiml-pipc is to i«\ <n>iini!i'u-d to each enil of eairh 
main cylinder, hy a pi))e one inch diameter, having a cock of 
equal area of opening. 

Two sets of instruments, willi prit|»er attaclimcnts, each in- 
stniment in its own ctisc, which will IxMif brass, a^ follows, viz: 

Two Ijano'rt inipivivi'd spriii;; steam -g:iiiges, H-inch fac*-. 

One lysine's irnjnMvcfl spring com pom id -gauge, li-iiich face. 

One I^ane's improved fiprinii vacnum-gaiigt', li-inch fuc^. 

One continuous counter, with i>ositive motion, to ivgister 
from 1 to 1,000,000. 
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One eight-day dock with second-hand. 

One mercurial vacuum-gauge attached immediately to i;on- 
denser. 

The above list to be considered as one set. 

There will be four Laue's improved spring-gauges, one for 
each boiler, with 8J-inoli face, and graduated to 320 pounds. 

£ach gauge will be properly secured in the fire-room and 
have an independent connection to ibi boiler. 

Eight t her mo meters, one tor cni-h hot-welt or feed-tank, 
one in eacli outbourd delivery-pipe, one for each injection, and 
one fur each stcam-pijHi close to the engines, to )>e mode per- 
manent fixtures, with their stems and buli>s protected by brass 
covers; also two spare stoani-tiiormijineters, two spare water- 
tlierraometers, and one staudardi/cd thermometer in suitable 
case. 

An engiiie-r(M)m telcgniph of a|>prove<l design, with reply- 
gongs and any number of dials that may he required, to be 
sapplied and fitted for each jtair of engines. Telegraphs of 
approved patt<?rn are to be (itted to pnt engine-rooms and fire- 
rooms in communication. 

A gauge of approved pattern will be fitted in each fire- 
room to show the excess of air-itrcssure over the pressure of 
tiie open atmosphere. A portable air-pressure gauge will also 
be supplier! t« each fire-nHim, with connections for attaching 
it to the furnaces, uptakes, and where directed, to measure the 
pressure as com[>ared with the air-pressure in the fire-room. 
All of these gauges to indicate pressures in "inches of water." 

A set of wrenches fitting all nuts in tire-rooms is to be sup- 
plied to each fire-n>om, and placed in iron racks. 

Fixed trammels or gauges are to be supplied for lining up 
crank-shafts horizimtolly and vertically, marks for this purpose 
being made on brass plates let into pillow-bloirk frames. 

Two complete sets of fire-irons for each fire-room, with suit- 
able rocks for stowing. 

Lazy-hnrs for each boiler to l>e fittf.'<l in place. 

One set of wrenches complete for each engine, to be fitted ta 
all the nuts, finished and biarked with size, and placed in iron 
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racks. Wrenches for all nuts of bolts two inclies Id diameter 
and over to be box-wreiicbes, where such cao hv used. 

One pair of taps, on rod, for tapping front and back tube- 
sheets at one operation. Tliis tu t>G a dupliciitf of the tool URed 
in originally tapping the triiiscts, and to be packed so as to be 
perfectly protected from injury. 

A steam tube-cleaner of approved design with fittings and 
connections complete. To be of sufHcient length to clean the 
tubes from the lire-rooni eml through furnaces or ash-pits. 
To be fitted with a wooden handle and stowed in a convenient 
rack in fire-room. A spare nozzle and flexible steum-pipe to 
be furnished. 

Twelve as li-b tickets. 

Twelvt^ (.■oal-buckels. 

SCHEIllH.E OF THICKNESS OK fOI-FER AND liRASS 
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Main and br.inch steani-pi{ieH 

Air-pump di.schai^ 

Circulating suction and diwharge 10 

Bilge-suction and delivery, large pump 12 

Blow-pipes 12 

Main exhaust 10 

Anxiliary steam-pipes 8 

Main and auxiliary Iccd-delivery 12 

Main an<l auxiliary feed-suction 14 

Waste 8team-pii>es and auxiliary exhausts Iti 

Dry pipes 14 

All bends are to Ik' made one gauge thicker than straight 
jHirt of pi{>e. All tee-pieces for brass pi[ies to \ye of i-orapo- 
sition. 

Expansion -joints or Ix'iids tire to !« fittal to pipes wherever 
required. 



AUXIIJARY EXHAUST TO ERCAl'E-I'll-ra. 

Where theauxilmn- exhaust main wiiinnect«itotlioi»>cape- 
pi])es it win have two stop- valves, close togetlier, for caoli 
eoDDectioti. 

AXI-SPRINKI.EHS. 

There will be on iithwart-ship bulkheads of fire-roomsj 
opposite eaeh Ixtiler, ahont i'onr feet from Hoor, a brass nozzle 
with univernal joint, witli valve and m-ol connection for wet- 
ting ar<hes. Tins to be of approved di'sign and to l>ese<'nred 
alungeide bulkliead when not in um: 

MASIHtEIJS FOB WHITE-MKTAI. BEAHIX(;s. 

Cast-iron mandrel." are to be fiimislied for forming the 
linings of all bearings lined with white metal. All thedc to 
be smoothly and accurately turned, and to Ik- imckcd wi as to 
be jrerfi-ctly protwted, 

KADiATorw. 

Steam radiators of the following numl>er» and sui)erfioial 
area for the sevcnd [wrts of the ship will be providtxl, viz : 

For the cabin 5, a^regating 90 square feet, 

For the ward-n»otn 2, a^^n^ting 40 S(juare feet. 

For the steerage-country S, Uf^regating 46 s<inare fiit. 

For ihc licrtli-deck ;i, aji^^ating 80 squai-e i'ect. 

For the wheel-house 1 , of 4 square feet, 

For the cxecntive officer's offii« 1 , of 2 !^]uaro feet. 

Uniler the forci-astlc 1 or more, aggregating 90 s<|Uiir<' feet. 

Eaeh radiator will Ix^ divided into as many sejHinito and 
diBtinct |)artts :w may l>c directed ; eaeh ]Mirt to have its own 
steam ami drain-valve. Tlie steam and drain-pipes are to be 
fleamlcss drawn bra^, of iron-pipe size, suitably connected bv 
com}>ositioii ell>ows, tees, and unions in a manner that will 
enable them to Ik; easily taken down for repairs. 

There will be reiUn^ing-vidvcs in these pii>e8 at the Iwiler 
connc(>tions to n^ulate the prci^ure, and the drains will lead 
to flueli w-ater-c()l lectors as may be designate*!, or wlicre pre- 
ferred, overboard. 



MATERIAIfl AND WOnKMANSlIIP. 

All nititeriaU tised in tlie coti^-tniction of the machinery are 
to be of the l>est quality. The iron oiLotitigs to be of the best 
pig-iron (not »'rap). The lirass oa»tiiigs to Itc mude of new 
materials of best quality. Where Tobin'a metal is spccitie<]^ 
the compoeition to be 58.22 jKirts «>pper, 39.48 parts zinc, 
2,30 parts tin. For all other l>rass-work the compoeition to 
be 88 parts copper, 10 parts tin, and 2 jKirts zinc. All iron 
castings to be smooth and true to form, and before being 
painted to be well cleansed of sand and sixile, and all (ins and 
roughness removed. 

All boiler-plates to be thoroughly oleansed of oxide-of-iron 
scale. Brass castings to be sound, smooth, and true. No im- 
perfect casting or unsound foiling will be u.scd if the imper- 
lectiou aflecta the strength, or, to a marked degree, its sight- 
All flanged Uiiler-platos arc to be annealed in an approvetl 
manner after flanging. 

The steam-cylinders of all auxiliary engines are to be clothed 
and la^cd the same as main cylinders 

All cocks are to have engraval bra.-8 plates to show their 
use and whether open or shut. All valve-wheels will be of 
composition, and will be plainly engraved to show their use, 
as will alrto uU working levers and all gear for working valvea 
from deck. 

All steam, exhaust, and other pipes Iciiiling to and from 
steering and other engines, distillers, and pnni{)3 are to be of 
sufficient si/e for their respective objects, and to have provision 
for expansion where direeted. 

All copjKir pipes not seamless drawn are to be brazed, and 
all copper pijies are to \k exjHinded into coni(>05ition flanges, 
turned over and brazed. 

All pi)>es passing through coal-bnnkers will be casetl in. 

All pipes, not otherwise sj>ecified,to l>eof copi)er,and all \>\[ie>f 
beneatii floor-))latcs to be connected by foi^jed bolts and nuts 
of Tobin's metal. All nuts on rough castings to fit facings. 



All pipcfl beneath floor-platea to l>e covered as diroctctl, and 
care taken that they do not come in contact with the pliitca or 
frames of hull. 

The work to be in every re8)>ect of tlie first quality, and 
executed in a workmanlike and substantial n 



All flanges to be faced and grooved. All jwlt-liolen in per- 
manently fixed paits to be reamed, and the body of the bolts 
to be finished to fit them snugly. All thrends on bolts to 
correspond to the Xavy standard. All brnsi^es to fit loosely 
between collars of shafting. 

All niita on moving purts and on pillow-blocks to t>e thor- 
oughly secured with keepers, pius, or i^teol aet-scrcwri. All 
brasses or journals to l>e jirojKrly channeled for the proper 
ilistribution of oil. All flanges coupled to^rether to be facet!, 
and edges made fair with each other. Metjillic lacking for 
stuffing-box eH to be suc)i as may be approved. 

The cyliiider-cssinfrf), condensers, and all tul)es and pipes 
are to be tcstui for tightness before l>eing placed in the ship. 

All engine-work not finished to \k prinictl with two coats 
of brtiwn zinc antl oil, and when pliicetl in )H>sition on board 
the vessel will be painted with two M»its of [uiint of approved 
color. 

The linc-shafVing is to Ik> ]iaintc<l when in place with two 
coQta of white-lead and oil, and the Ixiiler fronts with two coats 
of lamp-black and nil. TIh' smoke-pijxt U to Iw thoroughly 
painted both beton- and aller its erection on lioard the 
vessel. 

All steam-iiipcs not lagged will Ixi |>aiiitt.<d white, exhaust- 

[lipcs gn-en, water-supply piix* nil, and water-iiischarge pipes 
end-color. 

All materials and jKirts nf the machinery i^hall be carefully 
wcighol by the iiintrdctor, when ready to go on \wan\ the 
vessel, and a rcconl of the weights in detail furnished to the 
Inspector, ccrtifie«l 1o l>y him, and r<^]Hirtcd to the Bureau of 
Steam Engineering. 
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While the engines and lK>i!ers are being completed, steam 
shall be raised in the boilers whenever re(|uire<l to test the con- 
nections, the working of all {larts of tlie main engines and 
boilers, and all aiisilinries. All expense of such preliminary 
tcflta will be borne bv the contractor. 

Any portion of the work, whether partially or entirely 
completed, found dci'cctive, must be removed and satisfactorily 
replaced without extra chat^e. 

Ail drawings necessary during the progress of the work 
must be prejmred by and at tlie*exi>enae of the contractor. 

All plans involving changes or modifications of the original 
drawings must be approved. 

A complete set of drawings of the machinery as fitted must 
be fumislied by the contractor, certifiwl to by the Inspector 
of Machinery, and fbrwaiiled to the Bureau of Steam Engi- 
neering immediately u[K>n oomplction of the work. 

A suitable office and draugh ting-room, pro]>erly fitted and 
heated, for the use of the Iiupeclor of Machinery' and his as- 
instants during the buildingofthe machinery, is to be furnished 
by thecontmoHir, 

The contractors for the iuill will supply the lalHir to tit the 
engine and bitiler-keelsons to the engines and boilers, and 
similarly fur all auxiliaries. 

All parts of machinery and Ixtllcrs are to lie secure*!, in an 
approved manner, to prevent displacenient wlien the ve&sel is 
used for ramming. 

The engines, lx)Iler8, uptakcM, and smoke-pi[>e, all auxili- 
aries, their piping an<I connections, and all sea-valves, except 
the cutting of the holes for the same, and all jiarts described 
in these s)>eelti cations and official drawings, are to he fitted 
4x>mpletc t4i the shi]) by the engine contractors; and any |>art 
of the macliinery or any article pertaining thereto which may 
have l)cen inadvertently omitte<l from these s])ecifiiatlons or 
from the official drnvvings, but which is necessary for the projMT 
compteti(>n of the vessel, is to l)e supplied by the omtractor 
without extra charge. 



TESTS OF STEEL FOR CRUISERS. 

INSTRUCTIONS TO INSPECTORS. " 

Thu fl>lll)\^-iIlx tiiIch nri' iin^HiiilH-il in nnWr tn iiiHiivt' iln' fulfil liiiiiit 
of tht" rlatlRc lit" Illo Art iif t'lniKiTN* "I" Ailgiml .1, I»Ki: "Siicli veiweln 
• • • to bo CHiHtrHctui (if Bli'i'l of ddiiienliu iiiuuiifui-ttirc, liavioK 
aa neur ns tuny W u teiiBilo HtreiiKlli uf not Wh tliiiii aisry tliuiiHaiiil 
]>ouui1h to tbi! Higtiiiir iiicli, luiil a iliii'tility in i'if;ht iiirlicH <if uot Ittm 
thau twwKv-llvc iH't cfiitiiiii." 

I. All Hliiii-ii1atc». bvaiiiH, axxjiU-n, rivets, bolta, lioilpr-iiliitex, auA 
sta>>t to be iiii9|>i:i-ti-<l niiil tfstMlai tlif |>]ii(-i- of iiiiiiiiiCai'tiireby a Kaval 
IiiH^rtor of Material. au<l t» be jiaNseil by liim, Hiibjecl to rrstrietiona 
lieieinafler nieiitiniieil. Iiffortt aeeeiitaiici> by thr ubip-liLiilileiT, wlietbur 
tiovctniuviit »r ]iriviile, for iiic»r|>uratioii intuxaiil veNwIx. 

n. Y.v»vy |>liit<-, beam, uiiil atiulc Kii|>|>lieil foi- lliene veoM-lx ti> b« 
clearly ami indelibly sliiiii[>e(l in two pliic.-H, atxl uitii [wo nepariile 
btatiilu: Ist, Witb that of tbe nuiliei, iviiiob hIdiII iliMtiHullisb tbu 
name of tb» inatiiir^'tory or ooni|miiy: -.M. Witli tbu ii'^iiiation liniiiil 
of tlieNavathiHiK-etiirof Miili-ri^il. Tile lulteniot lo In' Htaiujieil ti|ioii 
any of tlie nlHive-nientiunol miiliTinl un[il it «b>il1 bave {iiixtu'd mi in- 
■iwrtion for Hiii'f&i'e or other (lffi'C't!i of matin fiirtuiv iiml the I'hyxieal 

liieniaker'H brand. 

In rane of HUiall iirtii'leH i.n«F»'d in bulk ibi- iilHive-nientionol l<n<nilH 
Bliall ltt< n]>|>li<il to Die buxitiK or imikiliK nial<-ri]il of Ibe objeetn. 

III. The ueifibt of all [ilaleN, iH'iini i).'l>-s. &,-., ninst bo obtained 

by the li,Hiiei-(i,r of Material befoii' il..|ivery. 

rbil f VJi Ibr.. ].er ».|i>are foot or le^oi. ami »triiis and barx of <S Urn. 

JHT lineal fool or leHK, may Ire aeeejileil if tlie wi-ichtH vary brlwecii 
3iH>r eent. .ilio\e iind .'> jiercent. Iielow lire >)>i'eitieil weiv'btH. 

All otber lilateinnil HliapeH may lie a<'ee]ite<l if the ueiKliI^ \ai'y bt>- 
twwn tlie «|iei-illed « i'IkEiIs and .-. j.er rent, l.elr.iv Ihein. 
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All )itnl<>H nnd Hliiiprs not bein^ ^ 
be reject vd. 



itliin tliu liiiiitB Iiere sijecifii'il may 



All material except lioiler-platrs slinll lieteBttHl by lieatitaH fuUovvti : 
A speciiiivu iuK»t or 1ili>oiii ithult be selected ami rullett into & plalu 

OT bur atid tett piticiNi uut thcrermiii, proviiled aln-nyH thut the test 

pieces sIihII have ircetved uo mure working tbsii tliat whicli the 

flnishefl material fruni tbe lieat wimld receive. 
Four teat iiieceH, nf the form bIio<ivii in Y'lf;, I, fur platen |H(|iinre or 

ronod, in conditiou aa lliiislied nt the rollo, may lie used for tlie tBHtii 

of ghapeH). »h»il be made and tested for eneli hunt. 



tly.l 



-T 



a 



Tbe length A }t must Ih' at leaat K inclies of iiiiifonii eniss-Bection 
of wliicli tlie ui-ea niiiHt uut be lesa than i iioi more ttiau fit of one 
HijtiMTe iucb. 

The nHliirtiiiii of width throiigbtmt tiiu length A It should 1>e jast 
saRlcieut to prev<>iit failure in the Kri|n>< 

The test ]>ieceH muHt uut he annealed iiiileiw tlie liuiMLed material Ih 
to be auiK'iiled. 

£ach ti,i»t piece itliall he Hubniitted to a direet Icmiile ittreBB, until it 
bteuke, in a nuit-hiue of approved character. 

The initial HtruHB to Ih^ 3U,OUO pouudN pei' aquaiv inch. 

The lirst loud to he kept in coiitinuoua aKtion tiit one miiiiile. 

An obiservutiou ti> he mode of the uorreaponding elongation lueasiii'ed 
upon the original length of H iiichen. 

The HtreHS then to be inereoHcd (thinly until the priueipal ela»tic 
limit is dulenuiued, attuv which additional loads will be added at 
intervalH of time iit^rly an poNsible eipial, and eeparuted by half a 
iiiiuute, the loadc lu ]ii^dnvc an iiicreaitu of struHH of ri,(KX) pounds per 
■i|uare inch of ori);iual Buctiuii of tbe test piece, until the bIicbs ia 
about 6(J,IKI0 ponndH [ler sijuure inch of original ecction, when incre- 
ments of stri'Hs must not exceed l,UO0 pouudu per siiuure inch. Upon 
cloM) sppniach to the possible ultitiiatcHtreiifjth the load to he increased 
grMluully and its maximum value carefully noIed. 
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The ftuiil c1 mi gilt ion to lit- iLnt obtained at'tur rnptuiv. 

A list of all ingots iiiudc frtiin eucli heal miislr 1h; Hii|>|>1ic<l io tlie 
Inapcotor. Knrh iii),'»t hIidiiIiI Ik' utanipfil in hia |iri-B(>:ico ivith tbu 
nnmliprof lliu hciit. IIi'mIuhiM iiIhu m'i- Ui<^ (p>t jilutuor liilkl cut uff, 
Htaiiipcil. anil mlli-il, iiiiil place a priviilp Htamp ii[)oii it in Hiii^li u way 
thntfai'Ii luat jiii-ii- will hiiwIliuiiiipresNiuniif tbeHlnui] ai-oiiet-iiil. 



In oriloT to l* Hci'i'jitpil liic iivi'iiififoriiii' toni'lest pii>ci's iiiiint bIiow 
ui nltiniati! ti'tiHili; stri'd^tli nf "t loiist lilM)Oil pmnKls jut »'|iiiiri' inch 
of ovigiiial HH'tiiiii^ and a liiiai oloiigiit iou in f invbi-o of uut Ii'hh thiiu 
25 pur ci'titniji. 

Maturial wliicb hIkiwm b Mtvfnjitb tfiriil.-v tlian (HVUfl p<.uiiU» jMjr 
fU|Uuii> inch nil! In; jici'i'jjluil, I'mviiU'il tin: ihnrtilily ivinjiiiiB iit itaitt 
2H 1K.T iM-ulnm. 

If the nwvnsf of llicw fmir ttwt pi.TCH, nnniboml 1, 2, ;i, ami 4 
((■«ll.'a 'IVri 1), full bcl.iw rttbiTof rln.'n-.iiiin-il liuiitu, tb.- injiot from 
whii'h i>ici-.-« 1, J,3.nn.l I wnv nit sbiill U- r<-y.rU'il,»wi T.-nt II nijiilc, 
CDUriiHnn^^nrpiiM'i'H .'i iiiiil iM'ui from a M' I'll nil iiiK'it: it' llii' nu'iiii uf tht^ 
rei>iilt.'>ul'lhi'M; two tall 1ii'lr>iv fiibiT uf tlir alwvi: liiiiilx Ilii' viitiru liit 
eliall b,. r.'>i'tc.l. If it l.t BiKTi'ssfuli T>.-m !II,<.r Ibe nifau ufpii-.-cs 7 
anil 8 I'll) from a thin! iiiifot. sbiill iU-<'i<1<'. 

1f)ii:iti.v<>nbi'Ti'Msl,II,IIiaiiyHini:K'iii<-prBh««Mati>usi1<'Htri'nKlli 
IvHb than r>N.iKK) i.oiin<h,oi' a liiial vloiicatiun b's^ i bun 21 iht cnl., tlit> 
in((ol Troni vvbirli it wax takrn Mnill l>i- l'<'.i<'Cl<.'<l anil lliat t.'.-t i^on'iid- 



IV. A t<>si |ii<-i-<> sh]ill bi! c-nt fnitn cni'b pbtl''. HuiiXr. or iK'ani. ami 
«fl.T h<-a1 ins «■ " cliLTrv-ivd [.liiiijjnl iii «nl.-v at a l.-nipi-iatur.- iif K!' 
yubn-nlii'il. Tbnii ]>ri')ian'il it iiiiint bii puiwiblo tii bi-nil thi> piocea 
liu<l(-r a pi'i-HB or banimcr xu that tlii\v "ball lit' ilonbltil nintnl a cnrvu 
of wbii'b tb<- <liaui<-ti-i' in not mnre than uni> aiuU liuirciun-s (ht>lhick- 
Di-itx<il' fbc jibiii-H icnifil, witbnnt [ircHeiiiing any trni'cs of <TUckiii){, 

'J'hi'M'li'xl ]<i.Trx ninHriiot liav.- Ilicir xhi-ami xi.li'x ruiimU'd otT, the 
only tmitiiL-nl iH-iniitti'il Ik-iii); taking; ott' lh<: »bari>ii>'as nl' ibc e'Igfs 
«-ith a tini- lile. 

Iiinpceium may ri-i|niir n i-i>lil-ben(Iiii<: trst wbcn ciinniilcri'il iiMeH- 
•arj-. 



ANtil.KS, BKAMS, nUI.R-BARS, T-BARS, ETC. 

V. Angle-barB are to be eiilijected to tUe following adiiitioual tests; 
A piece eat from one bat in twenty to bo opened ont flat, while cold, 
nndei tbe haaiiner; a piece cut from aootlier bar in tlie name lot Hball 
be closed until the ttvu aides tonch, while cold. 

Bulb aud T-liam are tu b« aiilinittted to a oloniii); lent Himilar to that 
preeciibed for anjcle-bars. 

Bars Huliiuittcd to thene leHtt must ahnw nrilUer crncka, clift», nor 
flawB. 



Each 1,(I0() lliH. of riveis from Ihe same heat of metal sliall eonsti- 
tate a lot; and be accojiipauied by two sample bara, each 18 inchea 
long, for tensile test. These samples for tensile test shall be cut from 
the bars fvoni which the lot of rireta is made, and be stamped witli a 
nnDil>er whieh shall also lie pl;iced on each Ik>x or package of thai lot. 

These sam]i]es to be subject to the same tensile test as that required 
for tbe platen. 

The lot of rivets from whicli this sample bar does not fulfill the 
reiiuiremeiils of tensile strength and elongation re<iuired fitr plates, 

From each lot. six rivets are to lie taken at raadont and submitted 
to the following tests, two rivets to be used for each test: Ist. Two 
rivets (o be flattened out cold under the hammer to a thickness of one- 
half the diameter, without Hhowing cracks or flaws. 2d. Two rivets 
to be Unttetied out hot under the hHninii>r to a thickness one-third the 
dianietcr, without sbowing cracks iir flaws. Hd. Two rivets to be lien t 
cold into the form of a hook willi parallel sides, without showiug 
cracks or Hii ws. 



Two tensile test pieces sliall be cnt from each plate r<dleil for boilers; 
audoneiiueucbing test piece, which shaL be t-estedasbeforedescribed, 
except that, in the tensile tests, the initial stress may he 'J5,IKK) lbs. 

The limits of strength for all pltttes, braces, stays, angles, aiid T-hars, 
shall be as follows: 

Tbe ductility in eight inches must not be leas than '2^t per centum, 
aud the ultimate teiiHite strength must not be less than r>T,UOOIbs.anil 
not mure than lil),(KK> lbs.; and no single piece jnust show a less tensile 
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>|iiiiif incli, pscnii plaii'H for iliingiiiji 
III of tilt fiiriuiCf.H, wiiidi will liin-6 ni 
IpHb tliHii .'>n.(HH) iitid of iii>t iiiorii tliHi 



ntrcilgtli thilii .'iT.llOO Urn. lo tli 
and tbimi' tised in the ccmstnii 
iiltiiiiiilt' U'liHiU- Hin-iiclli or II 
r>r>,IM)l)llm., lui'iii <liiriilil.v iu ciK>it im-liex ortii>t leMi tlmii L'<l prt vtiit. 

N'oati-i'l fiirlmili-iH wliirli is to bi> workpil u1 ahvnX nr lo licaiiiifuliiil 
nftfr working in ttii- IiojIit-hIioiin, hIi:i1I bo iiiiii<-iili-<l »l 111.' workK. 

Tlie jic(-.-|.taii.o of iniili ri.il iiml.T these Iit-ik will iioi rpli.ni- llie 
i-oiiirnrror from llii' iK-n-snity of iiiiikinK i:oo<l aii.v m:ili-rL;il wliic-li fuila 
in novkiii^ or noiy l><: riji-i-u-il by the Iiix]Hct(>r. 



1. Kii<-li IriiKtb >jf n>iit;li.f<.rK<<<l sbiifl Hliull Inivi- a ].■„■■■>■ cut from 
it, lit lli:il c-iiil wliirb «ii« ii|.|.i-iiiiost in tli« iiiHot, of ■.iilliri.-iit «ine to 
nllow lb,. i,.i!i„v III ..( si>,.c'iiiu.iis for Inisib- I.'hI pHnillel wiili tb« iui» 
of llir sb;in, liiM iii^' ii i,i,.,isiii...i l.>.isth of 1 iiK-lie« brUv.'^ii Vcfi-r.'UC' 
iiiurkH 1111,1 ,.r :ls,,,i:ii.' hii'bTrtioiiolaK-n »li<-ii JinUbi-il. 

2. From til.- I'bT.' s>. ..■ni..v...l four tt■^t |.icWK bli»ll \f tiiUi-ii. l«o 
nl i'iri'iiii)Ji-ri-n,v of linisboil diiiiiii-ti-cniid Iivi.ul I radius from <wiili!r. 
ThcM- |>i<.i'.'<> i<> !>•• l>r»kiMi in a in<i<'liin<- of i<i<iiri>v>-il I'biiriK'tor, unilcr 
Ilic Hiiiiif i-oiiililioiiN Hs |iit'Hi.'i'i1j.-(I foi "IVsts of Slcv] for (.'riiiM.>rH.'' 

:t. Tlu. iilli !.■ loosib' NtiniHIb of llu' H.iir i.i...i- must bt witliiii 

till- liniils of Li; tiiiil :<» loiiH (of -.':.'lli lbs.) iirr s.|ii;iri' iiii'b, anil Hull of 
tio mii^-l.> ]>i.'i'.> may I'iill brlow LT. Ions. ri<'<'.-s sboivin.- •fivalrr l<-nsib> 
Ktn'MKtli Ili:iii -M 






lit. 



lilit. 



Iil!.v b.. ].■» lb:ill 20p.T 
>llia]> 1ti)H'r<'oiil.,in tlie 



<loilbl<' 



K'biiif: 



r, fro 



.■., Picri^s ciil fi-ooi tbi- roiijib-forijwl sliafl for t.^st, liuy not bo snb- 

tl. liis[U'.:i'or:< of »U-A ^-halYiug slinll liiivo full fii,'ititii-H to nFtmiro 
Uienisi-Ivi's of Ibi: ;;i-ni-riil ;;oih1 iinnlity of I lie io«titl ami of u lattitfiic- 

bi' ili'fi'i'tivr ill ijilHlily or fubrii-ntioii. nitlioiit rf^'iiril to tin- jir^'ni-rilH'il 
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